The incorporation of benzene-l,2-dithiolato building blocks into supramolecular coordination assemblies is the main objective of the investigations described here. Special interest is directed towards dinuclear complexes with bis(benzene-l,2-dithiolato) ligands, which might be able to form helical structures. Bis(benzene-l,2-dithiolato) ligands are accessible by ortho-functionalization and subsequent linkage of two benzene-l,2-dithiol units. The preparation of well defined complexes of titanium, cobalt and nickel with bis(benzene-l,2-dithiolato) ligands requires strictly thermodynamic equilibration conditions. In that case the size and shape of the ligand backbone determine if dinuclear double-stranded or mononuclear chelate complexes are obtained. The dinuclear double-stranded complexes with Ni(II) and Ni(III) are characterized by a coplanar non-helical arrangement of the square-planar bis(benzene-l,2-dithiolato)nickelate moieties.
INTRODUCTION
The coordination chemistry of unsaturated 1,2-dithiolato ligands has been studied thoroughly during the past decades/1/. The remarkable electronic properties uncovered and the structural features of benzene-l,2-dithiolato complexes/2/prompted us to launch a systematic investigation aimed to incorporate benzene-l,2-dithiolato building blocks into supramolecular coordination assemblies. Our approach is based on the orthofunctionalization of benzenedithiol and the subsequent linkage of benzene-l,2-dithiol units by suitable spacers either to itself or alternatively to other ligand moieties with different donor centers. On the one hand we hope, sterically restricted macrocyclic ligands are able to stabilizes long sought after, low molecular weight analogues of polynuclear, sulfur-rich active centers of metal containing enzymes. Our particular interest in this field is directed towards dinuclear iron sites containing Fe2S2 units like mixed valent [2Fe-2S]-ferredoxins /3/ and "Rieske" centers/4/. On the other hand we are interested in general aspects of metal lJl. 3, Nos. [1] [2] 2005 Chances and Limits of the Coordination Chemisoy With Bis(benzene-1,2-dithiolato)Ligands based supramolecular chemistry with poly(dithiolato) ligands. In this context the ability of polydentate ligands to form helical coordination compounds by self-assembly with metal ions is inspiring. Whereas early helicate chemistry was dominated by oxygen /5/ and nitrogen /6/containing ligands, to the best of our knowledge no helicates with benzene-l,2-dithiolato donor centers are known so far. Triple-stranded helicates with nitrogen or oxygen donors exhibit two chiral metal centers, which are normally coordinated in an octahedral fashion. In contrast to this, tris(benzene-l,2-dithiolato) complexes form either trigonal-prismatic or rather octahedral coordination polyhedra depending on the metal, its oxidation state and the reaction conditions. This unique behavior of benzene-l,2-dithiolato complexes points out the intriguing opportunity to develop dinuclear coordination compo.unds, in which the helicity might be switched on or off by either electron transfer or the application of chiral conditions, that causes a change in the coordination geometry from achiral D3h to chiral Oh. Starting in 1995 we reported on the synthesis and coordination chemistry of various amide-and alkyl-bridged tris-and bis(benzene-l,2-dithiolato) ligands/7/. Herein we focus on our recent efforts to synthesize dinuclear complexes stabilized by bis(benzene-1,2-dithiolato) ligands ( Figure 1 involved in a hydrogen bond to the o-oxygen atom of the catechol/5/. In contrast to the dianion 13b, a similar behaviour was observed in the tetraanion of 13a, in which all amide N-H groups point to the o-sulfur atom of the benzene-l,2-dithiolate. We were particularly interested to find out how such secondary effects together with the sterical requirements of the amide functions of the spacer could lead to a double-stranded helical molecular structure. For such a helicity in a dinuclear complex it would be required that the MS4 planes are arranged in a non-coplanar fashion and are twisted around the metal-metal vector. The structure analyses, however, showed for all three complexes a stair-like arrangement of the NiS4 planes. This is illustrated in Figure 4 for complex 14a with exactly coplanar NiS4 moieties. The distance between the two NiS4 units in the anions of 13a and 13b is longer than in 14a owing to the longer ethylenediamide bridges.
The nickel-nickel distance in 14a amounts to 6.72/ compared to 10.89 A, for 13a and 10.96 A for 13b.
In cyclovoltammetric studies with the [Ni: (6) The fact that each species exhibits only one redox wave leads to the assumption that no strong intramolecular interaction of the nickel centers exist in the dinuclear complexes. Consequently, no mixed valent species could be observed. However, a thorough analysis of the cyclic voltammograms discloses slight differences between the couple 13a/b with the longer diamide bridge and the couple 14a/14b with the shorter ethylene bridge. The difference of the peak potentials AE is close to ideal reversibility for 13a/13b (70 mV). The nickel centers behave like independent mononuclear complexes. In contrast, AE for 14a/l 4b amounts to 162 mV, which might indicate a slight nickel-nickel interaction in the anions [Ni2(7)2] 2"/4"/7d/.
In contrast to the nickel compounds, complexes of iron(Ill) with bis(benzene-l,2-dithiolato) ligands form different structural motifs, which was shown by Sellmann with the isolation of (Ph4As)2[Fe2 (10) 
TRIS(BENZENE-I,2-DITHIOLATO) COMPLEXES
Transition metal ions, which are known to form tris(benzene-l,2-dithiolato) complexes, are suitable candidates for the preparation of dinuclear triple-stranded derivatives. With respect to such tris complexes a particularly rich coordination chemistry has been described for molybdenum and tungsten/12/, in order to assess the tendency of the complex systems to form helical structures we completed the structural characterization of the series [M (C6H4S2-1,2) Voi. 3. Nos. [1] [2] 2005 Chances 
SECOND GENERATION LIGANDS
Due to the high thermodynamic stability of mononuclear bis(benzene-l,2-dithiolato) complexes of iron we encountered problems during our attempts to coordinate a tetradentate bis(benzene-l,2-dithiolato) ligand to a Fe(Ia-S)2Fe moiety. Even cautious ligand transfer reactions with [Fe2S2CI4] 2" or with [Fe2S2{C6H4(CH2S)2}]-/16/led to species, which no longer contained sulfide ions. In our approach to tackle that problem we designed comparable bulky bis(benzene-l,2-dithiolato) ligands with a high degree of preorganization based on the dimercaptoterephthalic acid. The terephthalic acid derivative 19 (Figure 7) can be prepared in a procedure similar to that outlined in Scheme by double o-lithiation of dilithium-benzene-1,2-dithiolate, treatment with CO2 and subsequent trapping with benzylbromide. The use of 19 instead of 2 allows the double-bridging of two benzenedithiol units. The formation of tetraamide macrocycles like 20 applying template techniques turned out to be the crucial step in 'the ligand synthesis. The bis(benzene-l,2-dithioi) 20 (Figure 7) is furnished with two rigid l,l'-biphenyl-4,4'-bis(methyI-N-carboxamide) bridges, which keeps the two benzene-l,2-dithiolato donors at an appropriate distance to incorporate the Fe(la-S)zFe unit. Investigations regarding the coordination chemistry of 20 are currently underway. 
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